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METHOD AND APPARATUS FOR
DETERMINING THE AVAILABILITY OF A
FIRST DEVICE IN A WIRELESS NETWORK
TO PROVIDE A SERVICE TO A SECOND
DEVICE WITHIN THE WIRELLESS
NETWORK

CROSS REFERENCE TO RELATED
APPLICATIONS

This patent disclosure claims the benefit of U.S. Provi-
sional Application No. 61/713,823 filed on Oct. 15, 2012,
which 1s hereby wholly imncorporated by reference.

BACKGROUND

Mobile computing devices such as smart phones and lap-
tops are routinely moved from one local wireless network to
another. A mobile computing device often interacts with other
computing devices (e.g., peripheral such as printers, moni-
tors, and so on or other mobile devices) within the network
where the device currently resides. The mobile computing
device employs discovery techniques to discover the device
names ol other devices that are part of the network. The
device names can be used by the mobile computing device to
address packets used to communicate with the devices.

SUMMARY

In general, in one aspect this specification discloses an
apparatus for determining the availability of a first device in a
wireless network to provide a service to a second device
within the wireless network. The apparatus includes a
memory and a logic. The logic 1s configured to cause a dis-
covery packet to be periodically transmitted, 1n accordance
with a broadcast communication protocol, within a network.
The discovery packet comprises a request for a responding
device to reply to the request with a corresponding name of
the responding device. Responsive to the discovery packet
periodically transmitted, the logic 1s configured to receive
from each responding device that responds to the discovery
packet, the corresponding name of the responding device.
The logic 1s configured to store, in the memory, the corre-
sponding name of each responding device. A number of
responding devices having a corresponding name stored in
the memory potentially increases over time as the discovery
packet 1s periodically transmitted.

The logic 1s configured to recerve a request to identify
devices 1n the network and, responsive to the request, cause a
confirmation packet to be respectively transmitted, 1n accor-
dance with a point-to-point protocol, to each of the number of
responding devices having a corresponding name stored in
the memory. The confirmation packet comprises a request for
the respective responding device to confirm availability of the
responding device.

Responsive to the confirmation packet respectively trans-
mitted to each of the number of responding devices having a
corresponding name stored in the memory, the logic 1s con-
figured to receive a response confirming availability from one
or more of the number of responding devices having a corre-
sponding name stored in the memory. The logic 1s configured
to respond to the request to identily devices in the network,
with only the names of the one or more responding devices
that confirmed availability in response to the confirmation
packet respectively transmitted to the one or more responding,
devices.
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In general, 1n another aspect, this specification discloses a
method for determining the availability of a first device in a
wireless network to provide a service to a second device
within the wireless network. The method includes periodi-
cally transmitting a discovery packet, in accordance with a
broadcast communication protocol, within a network. The
discovery packet comprises a request for a responding device
to reply to the request with a corresponding name of the
responding device.

Responsive to the discovery packet periodically transmit-
ted, the method includes recerving from each responding
device that responds to the discovery packet, the correspond-
ing name of the responding device. The method includes
storing, 1n the memory, the corresponding name of each
responding device from the discovery response packets. The
number of responding devices having a corresponding name
stored 1n the memory potentially increases over time as the
discovery packet 1s periodically transmitted.

The method includes receiving arequest to identily devices
in the network. Responsive to the request to identily the
devices 1n the network, the method includes respectively
transmitting a confirmation packet, in accordance with a
point-to-point protocol, to each of the number of responding
devices having a corresponding name stored in the memory.
The confirmation packet comprises a request for the respec-
tive responding device to confirm availability of the respond-
ing device.

Responsive to the confirmation packet respectively trans-
mitted to each of the number of responding devices having a
corresponding name stored in the memory, the method
includes receiving a response confirming availability from
one or more of the number of responding devices having a
corresponding name stored in the memory. The method
includes responding to the request to 1dentily devices in the
network with only the names of the one or more responding
devices that confirmed availability in response to the confir-
mation packet respectively transmitted to the one or more
responding devices.

In general, 1n another aspect, this specification discloses an
integrated circuit device for determining the availability of a
first device 1n a wireless network to provide a service to a
second device within the wireless network. The integrated
circuit device includes a cache memory, a transmitter, a
receiver, and a cache controller. The transmitter 1s configured
to send a discovery packet, 1n a network, 1n accordance with
broadcast communication protocol. The discovery packet
comprises a request for a responding device to reply to the
request with a corresponding name of the responding device.
The transmuitter 1s also configured to send a confirmation
packet to one or more specific devices 1n accordance with a
point-to-point communication protocol. A confirmation
packet comprises a request for the respective responding
devices to confirm availability of the responding devices.

The recerver 1s configured to recerve 1) corresponding
names of responding devices that respond to the discovery
packet and 11) a response from responding devices confirming
availability 1n response to the confirmation packet. The cache
controller 1s configured to cause the transmitter to transmait
the discovery packet and cause the receiver to receive the
corresponding names from responding devices. The cache
controller 1s configured to store, 1n the cache, the correspond-
ing name of each responding device. In this manner, the
number of responding devices having a corresponding name
stored 1n the cache potentially increases over time.

The cache controller 1s configured to receive a request to
identify devices in the network. Responsive to the request to
identify the devices in the network, the cache controller 1s
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configured to cause the transmitter to transmit a confirmation
packet, in accordance with a point-to-point protocol, to each
of the number of responding devices having a corresponding
name stored in the memory. Responsive to the confirmation

packet respectively transmitted to each of the number of >

responding devices having a corresponding name stored in
the memory, the cache controller 1s configured to cause the
receiver to receive a response confirming availability from
one or more of the number of responding devices having a
corresponding name stored in the memory. The cache con-
troller 1s configured to respond to the request to identify
devices 1n the network with only the names of the one or more
responding devices that confirmed availability 1n response to
the confirmation packet respectively transmaitted to the one or
more responding devices.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate various
systems, methods, and other embodiments of the disclosure.
[llustrated element boundaries (e.g., boxes, groups of boxes,
or other shapes) 1n the figures represent one example of the
boundaries. In some examples one element may be designed
as multiple elements or multiple elements may be designed as
one element. In some examples, an element shown as an
internal component of another element may be implemented
as an external component and vice versa.

FIG. 1 illustrates one embodiment of an apparatus associ-
ated with determining the availability of a first device 1n a
wireless network to provide a service to a second device
within the wireless network.

FI1G. 2 illustrates one embodiment of a method associated
with determining the availability of a first device 1n a wireless
network to provide a service to a second device within the
wireless network.

FIG. 3 1illustrates one embodiment of an integrated circuit
device associated with determining the availability of a first
device 1n a wireless network to provide a service to a second
device within the wireless network.

FI1G. 4 illustrates one embodiment of a method associated
with determining the availability of a first device 1n a wireless

network to provide a service to a second device within the
wireless network.

DETAILED DESCRIPTION

For the purposes of this description, reference will be made
to a “mobile device” or a “mobile computing device.” These
terms should be construed to encompass any device that
includes a processor and 1s capable of communication with
other devices 1n a network. When a mobile device requires
service from another device within a network 1n which the
mobile device currently resides, the mobile device needs to
learn the names of devices (or “device names”) within the
network that can provide the service. For example, to print a
document, a smart phone with a printing application needs the
device names of printers that are currently active 1n the net-
work. One technique that mobile devices use to discover the
device names of other devices 1n the network 1s to broadcast
a multipoint domain name server (mDNS) packet on the
network. The mDNS packet 1s a request for each (network)
device on the network that receives the packet to respond to
the mobile device with the corresponding name of the net-
work device. In one embodiment, a device name 1s the
device’s domain name that 1s mapped to the device’s numeri-
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cal network address (e.g. IP address). Any other unique 1den-
tifier could be used to 1dentity devices 1n a network.

The mDNS packet 1s transmitted using a broadcast proto-
col because the device names of the other devices are not
known by the mobile device. The broadcast protocol causes
the packet to be sent to all devices 1n the network, and the
devices that receive the packet may in turn re-broadcast the
packet to reach devices outside the wireless range of the
packet’s originator. In many networks, broadcast packets can
be an unreliable way to communicate with other devices
within the network. Broadcast packets are often propagated
from device to device, making the broadcast packets suscep-
tible to being dropped when network resources are busy.
Broadcast packets can be lost when the network environment
1s no1sy, and quality of service for broadcast packets 1s often
lower than for packets transmitted in accordance with a point-
to-point protocol. Thus, when a mobile computing device
broadcasts the mDNS packet, the mobile computing device
may not recerve responses from some devices that are actually
available. The non-responding devices are not included as
options for a user for the mobile device, limiting the resources
made available to the user.

Described herein are examples of systems, methods, and
other embodiments that store, in a memory, device names of
devices that respond to periodically broadcast discovery
packets and, in response to a request for device names 1n the
network, send (in accordance with a point-to-point commu-
nication protocol) confirmation packets to the devices whose
device names are stored in the memory. Those devices that
respond to the confirmation packets are identified in response
to the request for device names. In this manner, devices that
are 1dentified as available are not limited to those devices
from which responses to recently sent broadcast packets were
received. Rather, device names can be accumulated by send-
ing periodic broadcast discovery packets and storing the
device names of responding devices in memory. When device
names are requested by the mobile device, more reliable
point-to-point communication can be used to confirm that the
devices whose names are in memory are still available. Thus,
the systems, methods, and other embodiments described
herein provide a more comprehensive list of available devices
without waiting for a lengthy discovery process.

With reference to FIG. 1, one embodiment of an apparatus
100 1s shown that 1s associated with device discovery caching.
The apparatus 100 includes a discovery logic 110 and a
memory 115. The apparatus 1s installed 1n a mobile comput-
ing device that also includes a transmitter 120 and a recerver
130. The apparatus 100 1s configured to control the transmit-
ter 120 and the recerver 130 to send and receive packets and to
store, 1n the memory 1135, device names 1dentified 1 received
packets. In one embodiment, the apparatus 100 1s 1mple-
mented on a chip mcluding one or more integrated circuits
configured to perform one or more of the functions described
herein. In one embodiment, the discovery logic 110 1s imple-
mented as a part of a print driver or print application for the
mobile device.

The mobile computing device 1s moveable between mul-
tiple networks. A first network A 1s shown that includes
remote devices 150, 160. A second network B 1s shown that
includes remote devices 140, 170. When the mobile device 1s
located within a particular network, the mobile device may
seek wireless communication with one or more remote
devices in the network. For example, the mobile device may
seck a printer that 1s available in the network to print a docu-
ment provided by the mobile device.

The discovery logic 110 1s configured to periodically cause
the transmitter 120 to transmit a discovery packet using a
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broadcast protocol. Because the discovery packet 1s broad-
cast, the discovery packet does not1dentify a recipient device,
but rather 1s sent out to all devices 1n the network. Thus, 11 the
mobile device 1s 1n network B, the discovery logic 110 broad-
casts a first discovery packet to all devices 1n network B. The
discovery logic 110 causes the recerver 130 to receive discov-
ery response packets from remote devices i the network. Due
to network traific or physical obstacles in the network, a
response may not be recerved from all available devices 1n the

network. So, for example, a discovery response packet may
be received from remote device 170 but not from the remote

device 140. The discovery logic 110 stores the device name

“170” found 1n the discovery response packet 1n the memory
115.

Later, the discovery logic 110 causes the transmitter 120 to
transmit a second discovery packet using a broadcast proto-
col. Due one of any number of factors, such as a change 1n
physical location of the mobile device or the remote device
170 being turned off, a discovery response packet may not be
received from the remote device 170. However, a discovery
response packet may be recerved from the remote device 140.
The discovery logic 110 stores the device name “140” found
in the discovery response packet in the memory 115. The
memory now stores two device names: 140 and 170. Note
that, 1n this example, at any given time a broadcast request for
an available device would have returned only a single device.

The apparatus 100 1s configured to receive requests from
the mobile device for a list of remote devices with which the
mobile device can communicate. For example, a user of the
mobile computing device may use a screen interface (e.g., a
“share” menu) to request a list of available printers. When the
apparatus 100 recerves such a request, the discovery logic 110
causes the transmitter 120 to send a confirmation packet
addressed with device names stored 1n the memory 115.

In one embodiment, a confirmation packet 1s transmitted in
accordance with a point-to-point communication protocol
and may be addressed to each of the device names 1n the
memory 115 or a subset of the device names. The confirma-
tion packet 1s a request for the respective remote devices to
respond to confirm that the respective remote devices are
functioning. In the example, a confirmation packet 1is
addressed to the remote device 140 and the remote device
170. The discovery logic 110 causes the receiver to receive
confirmation response packets from responding devices. The
responding devices are devices that are available to the
mobile device. A list of device names corresponding to the
responding devices 1s provided to the mobile device. So if
confirmation response packets are recerved from both the
remote device 140 and the remote device 170, the device list
will include both device names 140 and 170. However, 1t
either remote device 140 or remote device 170 does not
respond to the confirmation packet, the non-responding
remote device 1s not included 1n the list. In this manner, only
those remote devices that are currently capable of communi-
cation with the remote device are included in the list. In one
embodiment, a list of selectable device names may be dis-
played on a screen of the mobile device.

While the mobile device remains 1in network B, the discov-
ery logic 110 causes the transmitter 120 to broadcast discov-
ery packets periodically within network B. The device names
of those devices from which discovery response packets were
received are stored in the memory 115. When the mobile
device moves to network A, the discovery logic causes dis-
covery packets to be broadcast to devices 1n network A, and
the device discovery process for devices 1n network A pro-
ceeds as described above for network B.
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In one embodiment, a network 1dentifier (e.g., service set
identifier (SSID)) for the network 1s stored with, and mapped
to, the device names in the memory 115. Thus, when the
mobile device moves to network A, the device names for
remote devices in network B are persisted in the memory 115.
When the mobile device returns to network B, the devices
whose names are stored in the memory can be sent confirma-
tion packets in response to a request for device names that
occurs before a discovery response packet 1s recerved from
the devices.

With reference to FIG. 2, one embodiment of a method 200
1s shown that 1s associated with device discovery caching. The
method includes, at 210 periodically transmitting a discovery
packet, 1n accordance with a broadcast communication pro-
tocol, within a network. The discovery packet comprises a
request for a responding device to reply to the request with a
corresponding name of the responding device. The discovery
packet may be an mDNS network query packet or any other
packet that conforms to a broadcast protocol such that 1t 1s
sent without being addressed to a specific device. At 220,
responsive to the discovery packet periodically transmitted,
the method includes receiving from each responding device
that responds to the discovery packet, the corresponding
name of the responding device (“discovery response pack-
ets”). The method includes, at 230, storing, 1n the memory, the
corresponding name of each responding device from the dis-
covery response packets. The number of responding devices
having a corresponding name stored in the memory poten-
tially increases over time as the discovery packet 1s periodi-
cally transmuitted.

At 240 a request to identily devices in the network 1is
received. The request may be, for example, a request to list
available printers 1n a given network. At 250, responsive to the
request to 1dentily the devices in the network, the method
includes respectively transmitting a confirmation packet, 1n
accordance with a point-to-point protocol, to each of the
number of responding devices having a corresponding name
stored 1n the memory. The confirmation packet comprises a
request for the respective responding device to confirm avail-
ability of the responding device. The point-to-point protocol
utilizes a packet that 1s addressed to specific device names and
1s a network protocol with guaranteed delivery. In some
embodiments, the confirmation packet 1s a scalable network
pack (SNP) packet or an IvP packet.

At 260, the method includes, responsive to the confirma-
tion packet respectively transmitted to each of the number of
responding devices having a corresponding name stored in
the memory, receiving a response confirming availability
from one or more of the number of responding devices having
a corresponding name stored 1n the memory (“confirmation
response packets”). At 270, the method includes responding
to the request to 1dentify devices in the network with only the
names of the one or more responding devices that confirmed
availability 1n response to the confirmation packet respec-
tively transmitted to the one or more responding devices.

In one embodiment, the method 200 includes associating,
in the memory, a respective network identifier with respective
names of responding devices, wherein the network 1dentifier
identifies a network to which the responding device 1s con-
nected. In this embodiment, when the request 1s received a
network identifier 1s determined for a network to which a
mobile device 1s connected. A confirmation packet 1s trans-
mitted, 1n accordance with a point-to-point protocol, to each
of the number of responding devices having a corresponding
name stored in the memory that 1s associated with the deter-
mined network identifier, such that the confirmation packet 1s
not transmitted to responding devices having a corresponding
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name stored in the memory that 1s not associated with the
determined network identifier.

With reference to FI1G. 3, one embodiment of an integrated
circuit device 300 1s shown that 1s associated with device
discovery caching. The integrated circuit device 300 may be
a system-on-chip that 1s adapted for use in a smart phone,
tablet computer or other mobile computing device. The inte-
grated circuit device 300 includes a first integrated circuit that
includes a transmitter/recerver 310 and a second integrated
circuit 320 that includes an antenna circuit 320 with at least
one antenna 320A. The transmitter/receiver 1s configured to
send 1) discovery packets 1 a network using a broadcast
communication protocol and 11) confirmation packets to a
specific device using a point-to-point communication proto-
col. The discovery packets may be periodically transmitted
according to a predetermined schedule or criteria as will be
discussed with respect to F1G. 4. The transmutter/receiver 310
1s configured to receive 1) discovery response packets that
include a device name for a device that sent the discovery
response packet and 1) confirmation response packets from
responding devices.

The integrated circuit device 300 includes a third inte-
grated circuit 330 that provides a cache controller 330 con-
figured to cause the transmitter/receiver 310 to broadcast the
discovery packet and cause the transmitter/receiver 310 to
receive the discovery response packets. The cache controller
330 1s configured to store device names included 1n the dis-
covery response packets 1n a cache 340 that 1s part of a fourth
integrated circuit 340. In response to recerving a request to
identify devices 1n the network, the cache controller 330 1s
configured to cause the transmitter/receiver 310 to transmuit
respective confirmation packets addressed device names in
the cache 340 and to cause the transmitter/receiver 310 to
receive confirmation response packets from responding
devices. The cache controller 330 1s configured to respond to
the request with the device names of the responding devices.

In this manner, the mtegrated circuit device 300 caches
device names of devices that have successiully responded to
a broadcast discovery packet. An example portion of the
cache 340 1s shown in FIG. 3. The example cache portion
includes entries for six different remote devices 1n three dii-
ferent networks. To avoid stale entries 1n the cache, the entries
in the cache may be subject to deletion when some criterion 1s
met. In one embodiment, the cache controller 330 1s config-
ured to delete a device name from the cache memory 340
upon an expiration of predetermined amount of time since a
last time a discovery response packet was recerved from the
device associated with the device name. Thus, each cache
entry (e.g., device name) 1s assigned a “time to live” as
reflected in the expiration time for each device name in the
cache portion of FIG. 3. The device name “monitor5” will be
deleted from the cache 340 at 8:11. If the device “monitorS”
responds to a discovery packet prior to 8:11, the expiration
date will be modified to retlect a new time to live period. Other
cache deletion criteria could also be used. For example, 1f
remote device sends a packet removing 1tself from the net-
work, the cache entry for the device may be deleted, and so
on.

With reference to F1G. 4, one embodiment of a method 400
1s shown that i1s associated with device discovery caching. The
method 400 may be performed by the discovery logic 110
(FIG. 1) or the cache controller 330 (FIG. 3). At 405, the
method includes determining 11 1t 1s time to broadcast a dis-
covery packet. Discovery packets may be broadcast at any
appropriate time. Discovery packets may be broadcast
according to a predetermined schedule at certain time 1nter-
vals. In addition, discovery packets may be broadcast on
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demand as directed by a user employing a user interface.
Discovery packets may also be broadcast automatically when
a change 1in network topology 1s detected.

When 1t 1s time to broadcast a discovery packet, at 410 a
discovery packet is broadcast and discovery response packets
are received. At 420, device names from the discovery
response packets and the network identifier are cached. At
430, a determination 1s made as to whether the device names
in the cache are still valid (e.g., have not expired). If any
device names are no longer valid, at 435 the invalid device
names are deleted from the cache. When a request for device
names 1s received at 440, the network 1dentifier for the net-
work 1n which the requesting mobile device 1s located 1s
determined at 450. At 460, device names that are mapped to
the network i1dentifier in the cache are i1dentified. At 470,
confirmation packets addressed to the device names are sent
using a point-to-point protocol. Confirmation response pack-
ets are recerved from responding devices 1n the network. At
480, device names for the responding devices are provided as
a response to the request for device names.

In a typical environment, the cache will contain an accurate
listing of available devices 1n the mobile device’s present
network. A listing of devices will be provided once a point-
to-point confirmation 1s performed with the cached devices.
This enables a mobile device to discover more available net-
work resources without a lengthy discovery process.

The following includes definitions of selected terms
employed herein. The definitions include various examples
and/or forms of components that fall within the scope of a
term and that may be used for implementation. The examples
are not mntended to be limiting. Both singular and plural forms
of terms may be within the definitions.

Retferences to “one embodiment”, “an embodiment”, “one
example”, “an example”, and so on, indicate that the embodi-
ment(s) or example(s) so described may include a particular
feature, structure, characteristic, property, element, or limita-
tion, but that not every embodiment or example necessarily
includes that particular feature, structure, characteristic,
property, element or limitation. Furthermore, repeated use of
the phrase “in one embodiment™ does not necessarily refer to
the same embodiment, though 1t may.

“Logic”, as used herein, includes a computer or electrical
hardware component(s), irmware, a non-transitory computer
readable medium that stores instructions, and/or combina-
tions o these components configured to perform a function(s)
or an action(s), and/or to cause a function or action from
another logic, method, and/or system. Logic may include a
microprocessor controlled by an algorithm to perform one or
more of the disclosed functions/methods, a discrete logic
(e.g., ASIC), an analog circuit, a digital circuit, a programmed
logic device, a memory device contaiming 1nstructions, and so
on. Logic may include one or more gates, combinations of
gates, or other circuit components. Where multiple logics are
described, 1t may be possible to incorporate the multiple
logics into one physical logic component. Similarly, where a
single logic component 1s described, 1t may be possible to
distribute that single logic component between multiple
physical logic components. In some embodiments, one or
more of the components and functions described herein are
implemented using one or more of the logic components.

While for purposes of simplicity of explanation, illustrated
methodologies are shown and described as a series of blocks.
The methodologies are not limited by the order of the blocks
as some blocks can occur 1n different orders and/or concur-
rently with other blocks from that shown and described.
Moreover, less than all the illustrated blocks may be used to

implement an example methodology. Blocks may be com-
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bined or separated into multiple components. Furthermore,
additional and/or alternative methodologies can employ addi-
tional, not 1llustrated blocks.

To the extent that the term “includes” or “including’ 1s
employed in the detailed description or the claims, 1t 1s
intended to be inclusive in a manner similar to the term
“comprising” as that term 1s interpreted when employed as a
transitional word 1n a claim.

While example systems, methods, and so on have been
illustrated by describing examples, and while the examples
have been described 1n considerable detail, 1t 1s not the inten-
tion of the applicants to restrict or 1n any way limit the scope
of the appended claims to such detail. It 1s, of course, not
possible to describe every conceivable combination of com-
ponents or methodologies for purposes of describing the sys-
tems, methods, and so on described herein. Therefore, the
disclosure 1s not limited to the specific details, the represen-
tative apparatus, and 1illustrative examples shown and
described. Thus, this application 1s intended to embrace alter-
ations, modifications, and variations that fall within the scope
of the appended claims.

What 1s claimed 1s:

1. An apparatus capable of movement between and con-
nection to either a first network and a second network, the
apparatus comprising;

a memory; and

a logic configured to, when the apparatus 1s connected to

the first network,

periodically cause a discovery packet to be transmitted,
in accordance with a broadcast communication pro-
tocol, within the first network, wherein the discovery
packet comprises a request for a responding device to
reply to the request with a corresponding name of the
responding device,

responsive to transmission of each discovery packet,
recerve Irom each responding device that responds to
the discovery packet, a corresponding name of the
responding device,

store, 1n the memory, a respective entry for each
responding device, where the entry includes the cor-
responding name of the responding device and a net-
work 1dentifier for the first network,

wherein the logic 1s further configured to, when the appa-

ratus 1s connected to the second network,
maintain, in memory, the entries for the responding
devices 1n the first network,
periodically cause a discovery packet to be transmitted,
in accordance with a broadcast communication pro-
tocol, within the second network,
responsive to transmission of each discovery packet,
recerve Irom each responding device that responds to
the discovery packet, a corresponding name of the
responding device,
store, 1n the memory, a respective entry for each
responding device, where the entry includes the cor-
responding name of the responding device and a net-
work 1dentifier for the second network, and
receive a request to 1dentity devices 1n the network,
responsive to the request to 1dentily the devices in the
network,
determine that the apparatus 1s 1n the first network,
access the memory to identily entries that include the
identifier for the first network,
cause respective confirmation packets addressed to
respective names 1n each of the respective 1denti-
fied entries to be transmitted, in accordance with a
point-to-point protocol,
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such that a confirmation packet 1s not transmuitted to a
name in an entry that does not include the network
identifier for the first network,

wherein the confirmation packet comprises a request
for arespective responding device to confirm avail-
ability of the responding device, and

responsive to transmission of the confirmation packet,
receive a response confirming availability from one
or more responding devices, and

respond to the request to 1dentily devices in the network
with the names of the responding devices that con-
firmed availability in response to the confirmation

packet.

2. The apparatus of claim 1, wherein the logic 1s configured
to delete entries from the memory when a deletion criteria 1s
met.

3. The apparatus of claim 2, wherein the deletion criteria 1s
expiration of predetermined amount of time since a last time
a response confirming availability packet was recerved from
the responding device associated with the name.

4. The apparatus of claim 1, wherein the confirmation
packet conforms to a network protocol with guaranteed deliv-
ery.

5. The apparatus of claim 1, wherein the discovery packet
comprises a multipoint domain name service (mDNS)
packet.

6. The apparatus of claim 1, wherein the logic 1s configured
to respond to the request by displaying the responding device
names 1n a share menu of a mobile device.

7. A method, comprising:

when a mobile device that1s capable of movement between

and connection to a first network or a second network 1s

in the first network, with the mobile device:

periodically transmitting a first discovery packet, in
accordance with a broadcast communication proto-
col, within the first network, wherein the discovery
packet comprises a request for a responding device to
reply to the request with a corresponding name of the
responding device;

responsive to the transmission of each discovery packet,
receiving ifrom each device that responds to the dis-
covery packet, a corresponding name of the device;
and

storing, 1 the memory, a respective entry for each
responding device, where the entry includes the cor-
responding name of the responding device and a net-
work 1dentifier for the first network;

when the mobile device 1s 1n the second network;

maintaining, 1n memory, the entries for the responding
devices 1n the first network;

periodically transmitting a discovery packet, in accor-
dance with a broadcast communication protocol,
within the second network:

responsive to the transmission of each discovery packet,
receiving from each responding device that responds
to the discovery packet, a corresponding name of the
device; and

storing, 1 the memory, a respective entry for each
responding device, where the entry includes the name
of the responding device and a network 1dentifier for
the second network;

receving a request to identily devices 1n the network;

responsive to the request to i1dentily the devices 1n the

network,
determining that the mobile device i1s 1n the first net-
work:
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accessing the memory and identifying entries that
include the identifier for the first network;

transmitting respective confirmation packets addressed
to respective names 1n each of the respective identified
entries, 1 accordance with a point-to-point protocol,
wherein the confirmation packet comprises a request
for a respective responding device to confirm avail-
ability of the responding device;

such that a confirmation packet 1s not transmitted to a
name 1n an entry that does not include the network
identifier for the first network,

responsive to the transmission of the confirmation
packet, receiving a response confirming availability
from one or more responding devices; and

responding to the request to 1dentily devices 1n the net-
work with the names of the one or more responding
devices that confirmed availability 1n response to the
confirmation packet.

8. The method of claim 7, further comprising deleting a
name from the memory upon an expiration of predetermined
amount of time since a last time a responding device having
the corresponding name stored 1n the memory the name con-
firmed availability 1n response to a confirmation packet.

9. The method of claim 7, comprising automatically broad-
casting the discovery packet according to a predetermined
schedule.

10. The method of claim 7, comprising broadcasting the
discovery packet when a change 1n topology of the network 1s
detected.

11. The method of claim 7, wherein the confirmation
packet conforms to a network protocol with guaranteed deliv-
ery.

12. The method of claim 7, wherein the discovery packet
comprises a multipoint domain name service (mDNS)
packet.

13. An integrated circuit device capable of movement
between and connection to eirther a first network or a second
network, the device comprising;:

a cache memory;

a transmitter:;

a recerver; and

a cache controller configured to, when the integrated cir-

cuit device 1s 1n the first network,

cause the transmitter to periodically send a discovery
packet, in the first network, 1n accordance with broad-
cast communication protocol, wherein the discovery
packet comprises a request for a responding device to
reply to the request with a corresponding name of the
responding device,

cause the receiwver to recerve from each responding
device that responds to the discovery packet, a corre-
sponding name of the responding device, and

store, 1n the cache, a respective entry for each respond-
ing device, where the entry includes the correspond-
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ing name of the responding device and a network
identifier for the first network;
wherein the cache controller 1s further configured to, when

the integrated circuit device 1s 1n the second network,

maintain, 1n the cache, the entries for the responding
devices 1n the first network,

cause the transmitter to periodically send a discovery
packet, in the second network, 1n accordance with a

broadcast communication protocol,
cause the receiver to receive from each responding

device that responds to the discover packet, a corre-
sponding name of the responding device; and

store, 1n the cache, a respective entry for each respond-
ing device, where the entry includes the correspond-
ing name of the responding device and a network
identifier for the second network; and

wherein the cache controller 1s further configured to, 1n

response to a request to 1dentily devices 1n a network;

determine that the integrated circuit device 1s 1n the first
network,

access the memory to identily entries that include the
identifier for the first network,

cause the transmitter to send respective confirmation
packets to respective names 1n each of the respective
1dentified entries 1n accordance with a point-to-point
communication protocol, wherein a confirmation
packet comprises a request for the respective respond-
ing devices to confirm availability of the responding
devices,

such that a confirmation packet 1s not transmitted to a
name 1n an entry that does not include the network
identifier for the first network,

responsive to the transmission of the confirmation
packet, cause the receiver to receive a response con-
firming availability from one or more responding
devices, and

respond to the request to 1dentify devices in the network
with the names of the responding devices that con-
firmed availability 1n response to the confirmation.

14. The device of claim 13, wherein the confirmation
packet conforms to a network protocol with guaranteed deliv-
ery.

15. The device of claim 13, wherein the discovery packet
comprises a multipoint domain name service (mDNS)
packet.

16. The device of claim 13, wherein the cache controller 1s
turther configured to delete a name from the cache memory
upon an expiration of predetermined amount of time since a
last time a responding device having the corresponding name
stored 1n the memory the name confirmed availability 1n
response to a confirmation packet.

17. The device of claim 13, wherein the cache controller 1s
turther configured to cause the transmitter to broadcast the
discovery packet according to a predetermined schedule.
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